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Propionibacterium acnes-Reactive T Helper-1 Cells in the Skin of
Patients with AcneVulgaris
To the Editor:
Acne vulgaris is the commonest skin disorder to a¡ect humans,
characterized by both nonin£ammatory (comedones) and in£am-
matory lesions (papules, pustules, and nodulocystic lesions). It is a
disease of the pilosebaceous follicle with comedones resulting
from the hypercorni¢cation of the keratinocytes of the duct wall
and usually preceding in£ammatory lesions (Cunli¡e et al, 2000).
Of particular interest in the pathophysiology of in£ammatory
acne is the role of the normal skin commensal bacterium Propio-
nibacterium acnes. Although not a requirement for comedogenesis,
a number of observations have suggested that P. acnes is impli-
cated in the pathogenesis of in£ammatory acne. The density of
P. acnes increases markedly during puberty coinciding with the
onset of the disease (Leyden et al, 1975). P. acnes is rarely found in
animal skin and acne is not seen in animals (Webster et al, 1981;
Kearney et al, 1982). Treatments that reduce P. acnes numbers lead
to clinical improvement of acne (Thiboutot, 1997) and, ¢nally,
the emergence of antibiotic-resistant P. acnes strains are linked to
the failure of antibiotic treatment (Eady et al, 1989). The immu-
nostimulatory activity of P. acnes and resulting prototypicT help-
er 1 immune response has been widely studied in animal models
(Matsui et al, 1997; Okazaki et al, 2001); however, the speci¢city
and cytokine pro¢les of lesional Tcells from skin of acne patients
have not been investigated previously. Here we describe the gen-
eration of T cell lines (TCL) from in£amed acne lesions, and,
their proliferative and cytokine responses to P. acnes antigens.
Approval was granted for this research project by the Hammer-
smith Queen Charlotte’s & Chelsea and Actin Hospitals Research
Ethics Committee. Full consent was granted by subjects.
Fourteen TCL were generated from early papular in£amma-
tory acne lesions of 16 untreated patients, stained for CD4, CD8,
andTcell receptor ab expression and tested in proliferation assays
with P. acnes and control antigens (Fig 1). To determine their cy-
tokine pro¢le, TCL were stimulated with phorbal 12-myristate
13-acetate (PMA) plus ionomycin or P. acnes extract and stained
intracellularly for interferon (IFN)-g, interleukin (IL)-4, IL-5,
and IL-10 using £ow cytometry. Results were compared
with eight corresponding TCL generated in the same way from
lesional skin of 11 psoriatic patients.
Acne TCL consisted of T cell receptor abþ Tcells (96.474%)
with a predominance of CD4þ (9277.5%) phenotype, whereas
psoriatic TCL contained a higher percentage of CD8þ T cells
(24.8þ 21.4%; po0.05). This is in agreement with an earlier im-
munohistochemical study that demonstrated perivascular and
periductal in¢ltrates of CD4þ T cells in early acne skin lesions
(Layton et al, 1998); however, the stimulus for T cell in¢ltration
into acne lesions remains to be determined. The initial T cell
in¢ltrate may represent a speci¢c cell-mediated immune response
to P. acnes antigens within the ductal lumen. In support of this
hypothesis, this study has shown that all acne TCL proliferated
to P. acnes extract (optimal concentration 1:100) with a wide range
of responses (mean 642074545 cpm) (Fig 1). Anti-HLA-DR
Figure1. Increased proliferative response to P. acnes extract by acne
versus psoriatic TCL. TCL were established by culturing skin fragments
(4 mm acne skin biopsies or psoriasis shave biopsies) in RMPI 1640 med-
ium (Gibco BRL, Invitrogen Ltd, Paisley, UK) supplemented with 2 mM
L-glutamine, 100 U per mL penicillin and 100 mg streptomycin per mL
(Gibco BRL), and 10% human ABþ serum (complete medium) contain-
ing P. acnes extract (1:100 dilution), adding 20 U per mL human recombi-
nant IL-2 (Roche Molecular Biochemicals, Lewes, UK) every 3 d. After
14 d culture,TCL (2.5  104 per well) plus an equal number of irradiated,
autologous peripheral blood mononuclear cells were cultured for 3 d in the
presence or absence of optimal concentrations of each of the microbial pre-
parations in 96-well plates. Tritiated thymidine (4 mCi per mL, speci¢c ac-
tivity 5 Ci per mmol; Amersham International, Amersham, UK) was
added for the last 6 h of culture. The cells were harvested on to ¢berglass
paper, and the incorporated radioactivity measured in a b scintillation
counter. Proliferation was expressed as the mean cpm of three replicates in
the presence of microbial preparation minus the mean cpm of three repli-
cates in the absence of microbial preparation. Bars indicate the mean pro-
liferative response of each group.
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antibody (10 mg per mL) induced 77.4 to 100% inhibition of the
proliferative response in seven of eight TCL tested suggesting that
antigens and/or superantigens, rather than mitogens were respon-
sible for theTcell activation, but CDR3 spectratyping of P. acnes-
reactive TCL and major histocompatibility complex restriction
studies are needed to analyze the exact nature of the response. In
contrast, the eight psoriatic TCL also generated with P. acnes
showed no or only a minimal response to P. acnes (mean
4537459 cpm), which was signi¢cantly lower than that of the
acne TCL (pp0.001) (Fig 1). Of the eight acne TCL tested with
control antigens Pityrosporum ovale and group A streptococci
(Strep A), only three responded very weakly to P. ovale, a skin
commensal also present in acne lesions (Marples, 1974; Leeming
et al, 1984), whereas six proliferated poorly to Strep A, an organ-
ism that is ubiquitous to humans (Baker et al, 1999).
The majority of T cells in the acne TCL expressed IFN-g in
response to PMA and ionomycin (mean 62.978.4%), whereas a
smaller percentage (mean 1373.5%) of IFN-gþ T cells were ex-
pressed after P. acnes stimulation (Fig 2). A small proportion of
IL-4þ T cells were detected after PMA/ionomycin (1.171.5%)
or P. acnes (271.6%) stimulation (Fig 2). A low proportion
(range 0^5.6%) of IFN-gþ , IL-4þ Tcells were detected, whereas
IL-5 and IL-10 levels were very low or rarely detected. Psoriatic
TCL also expressed a high percentage of IFN-gþ T cells (range
58.9^78.1%) after PMA/ionomycin stimulation, but no IFN-gþ
or IL-4þ T cells were expressed after speci¢c stimulation with
P. acnes. This T helper 1 cytokine pattern of high IFN-g, low IL-
4 production by the acne T cells is usually associated with both
e¡ective cellular immune responses against bacteria and with T
cell mediated autoimmune tissue injury (Abbas et al, 1996). Thus
IFN-g may play a central part in the immunopathogenesis of
acne. Its various e¡ects include induction of E-selectin on en-
dothelial cells (Leeuwenberg et al, 1990) and the induction of in-
tercellular adhesion molecule-1 and HLA-DR on keratinocytes
(Gri⁄ths et al, 1989) all of which are strongly expressed in early
in£ammatory acne lesions (Layton et al, 1998). Furthermore, P.
acnes may also contribute to in£ammation by induction of IL-8
and IL-12 production by monocytes via activation of Toll-like
receptor 2 (Kim et al, 2002).
In this study we have demonstrated that a subpopulation of T
helper 1 cells generated from early in£amed acne lesions recog-
nize P. acnes antigens. Further studies are required to determine
the possible role of these T cells in the immunopathogenesis of
this common skin disease.
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Tightening Tight Junctions with Compression Therapy
To the Editor:
The control of vascular permeability is dependent on the
opening and closure or the dissociation and formation of interen-
dothelial cell junctions (Tsukita et al, 1999). Previous investi-
gations revealed that paracellular permeability across endothelial
cell layers is determined by tight junctions (TJs) that seal the
intercellular space (Tsukita et al, 2001). There is accumulating
evidence that occludin (OCLN) and notably claudins (CLDNs)
constitute the backbone of tight-junction strands. They belong
to a family of transmembrane proteins which are proteins with
cytoplasmic amino and carboxyl termini and two extracellular
domains.
Chronic venous insu⁄ciency is associated with perimalleolar
edema of the lower extremity. It is well known that the presence
of intradermal edema may predispose to the development of
severe stages of chronic venous insu⁄ciency such as leg ulceration
(Herouy et al, 1998;Valencia et al, 2001). Elevated hydrostatic pres-
sure had been thought to be the underlying mechanism of ele-
vated leakage of £uid from insu⁄cient vessels. However, there
had been no analysis until now as to how tight junction mole-
cules could be involved in the formation of edema in patients
with chronic venous insu⁄ciency. The treatment of chronic
venous insu⁄ciency requires improved venous £uid return from
the leg and the prevention of perivascular £uid accumulation
(Pierson et al, 1983; Fletcher et al, 1997). Medical elastic compres-
sion stockings are therefore a cornerstone of treatment in these
patients since they prevent stasis and support the resorption of
perivascular £uid. In the following study we were prompted to
question whether ¢rst tight junctions play a role and second
compression therapy has an e¡ect on the expression pattern
of tight junction molecules in patients with chronic venous
insu⁄ciency.
A combined clinical and experimental study was conducted in
patients su¡ering from edema (n¼ 8; mean age 62,8 SD79,1),
venous leg ulcers (n¼ 8; mean age 66,3 SD711,4) and sex-matched
healthy controls (n¼ 8; mean age 64,3 SD710,7) after informed
written consent and approval from the health authority. Patients
with edema and with venous leg ulcers have been characterized
according to the international clinical CEAP-classi¢cation of
chronic venous insu⁄ciency (CVI). The diagnosis was con¢rmed
clinically by duplex scanning, Doppler sonography and by
photoplethysmography. Patients with edema and venous leg
ulcers were treated with graded elastic compression stockings
(Bauerfeind Phlebologie GmbH & Co.KG, Zeulenroda, Ger-
many) during a period of four weeks. Biopsy specimens were
taken 1 cm proximal to the medial malleolus in healthy indivi-
duals and in patients before and four weeks after compression
therapy. The mRNA and protein expression of speci¢c tight
junction molecules OCLN, CLDN-1, CLDN-3 and CLDN-5
from tissue specimens were analyzed by semiquantitative reverse
transcription followed by polymerase chain reaction (RT-PCR)
and Western blot. Designed primers for detecting the mRNA
Expression with RT-PCR were as follows: OCLN [Sense 50 -
TCTGCAACGTTGTCAGAAGG-03, Antisense 50 -ACTCAGTC
CTTTAGCACAACAGC-03 (bp 204)], CLDN-1 [Sense 50 -TCA
GCA CTG CCC TGC CCC AGT-03, Antisense 50 -TGG TGT
TGG GTA AGA GGT TGT-03 (bp 506)], CLDN-3 [Sense 50 -
AAG GCC AAG ATC ACC ATC GTG-03, Antisense 50 -AGA
CGTAGT CCT TGC GGT CGT-03 (bp 304)], CLDN-5 [Sense
5-0ATG TCG TGC GTG GTG CAG AG-03, Antisense 50 -GGT
GCA GAC CCA GGC GCC GCA-03 (bp 413)] and GAPDH
[Sense 50 -CCACCCATGGCAAATTCCATGGCA-30, Antisense
50 -TCT AGACGGCAGGTCAGGTCCACC-30 (598 bp)]. In
order to assure linear cDNA ampli¢cation in our experiments,
di¡erent amplifying cycles (22^36) were checked. Linear ampli-
¢cation was obtained between 22 and 32 cycles. Equal protein
loading was con¢rmed by GAPDH immunoreactivity, quanti¢-
cation by densitometric scanning was normalized to GAPDH.
Antibodies against OCLN (mono-Ab. OC-3F10) against
CLDN-1 (polyAb. JAY.8), CLDN-3 (polyAb. Z23.JM), CLDN-5
(Ab. Z43.JK) for immunohistochemistry and Westernblot were
purchased from Zymed Laboratories (San Francisco, CA, USA).
The intensity of bands and blots was quanti¢ed measuring the
optical density (OD) with an OneDscan computer software
package.
Quanti¢cation performed determing the expression for tight
junction molecules displayed diminished expression for CLDN-1
(po0.01) and CLDN-5 (po0.01) in patients with chronic
venous insu⁄ciency in comparison with healthy controls on
mRNA as well as protein level (Fig 1 A,B). No statistical di¡er-
ence could be detected for OCLN and CLDN-3 between the
edema group and healthy controls. However, there was a signi¢-
cantly elevated expression (po0.01) on mRNA and protein level
between the leg ulcer group and healthy controls for OCLN and
CLDN-3 (Fig 1A,B). Densitometric evaluation revealed a more
signi¢cantly elevated expression (po0.01) for CLDN-1 and
CLDN-5 on mRNA and protein level after four weeks
of compression therapy in comparison with prior to treatment
for the edema as well as the leg ulcer group (Fig 1A,B). No
statistical di¡erences could be found for OCLN and CLDN-3
solely for the edema group prior to treatment in comparison
with compression therapy treated patients on mRNA- and
protein level. Immunohistochemical staining of skin samples
with antibodies against OCLN, CLDN-1, CLDN-3 and
CLDN-5 indicates that primarily dermal vascular regions are
a¡ected and not of other epidermal or dermal skin cells (data
not shown).
Tight junctions provide a barrier function, inhibiting solute
and water £ow through the paracellular space. There is accumu-
lating evidence that the complexity of the tight junction strand
network and the tightness of TJs are determined by the combina-
tion of the di¡erent tight junction molecules (Tsukita et al, 2000).
For the ¢rst time our results provide evidence that tight junctions
are down-regulated in patients with chronic venous insu⁄ciency
in comparison with healthy controls. Furthermore compression
therapy induces the expression of CLDN-1 and CLDN-5 in pa-
tients with chronic venous insu⁄ciency, which signi¢cantly di¡ers
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